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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a semiconductor device in which a via 
hole or a contact hole is formed in an inter-layer 
insulation film of low permittivity. 

SOLUTION: This method contains a process wherein a; 
base insulation film 2 comprising a nitrogen-contained 
insulation film is formed on a substrate 1, a process 
wherein a porous insulation film 3 is formed on the base 
insulation film 2, a procesfe wherein an opening part 7a is 
formed in an inter-layer insulation film 3a containing the 
base insulation film 2 andithe porous insulation film 3, 
and a process wherein thef surface of the inter-layer 
insulation film 3a and the inner surface of the opening 
part 7a are brought into contact with plasma of one out 
of ammonia gas, nitrogen gas and oxygen dinitride gas t to 
form a nitrogencontained insulation film 4a on the 
surface of the inter-layer insulation film 3a and the side 
wall of the opening part 7a. 





LEGAL STATUS 

[Date of request for examination] 07.02.2000 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] BEST AVAILABLE COPY 

[Patent number] 3365554 
[Date of registration] 01.11 .2002 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA85aG0qDA41 3223267... 2006/02/06 



Searching PAJ 



2/2 ^— v 



[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19Jpdl.ncipi.gojp/PA1/result/detail/main/wAAA85aG0qDA413223267... 2006/02/06 



(19) B^BfcW/r* (JP) 



(12) £; 



ft If ^ # (A) 



#182001-223267 - 
(P2001- 223267 A) 
(43)4MBB ¥J5fcl3¥8fll7B(2001.8.17) 



(SOIntCl.' 
H 0 1 L 21/768 



F I 

HOIL 21/90. 



M 5F033 



* »JR*©R16 OL (£ 8 50 



(21)tBK## 


4$M2000-29387(P2000-29387) 


(71)WBA 


390002781 










(22) taw B 


Jfr«12¥ 2 H 7 B (2000. 2. 7) 




3«C»»KHB 3TB11«28^ 






(71)mHA 


391007873 














***»fc»l*2-13-29 






(72)«SB# 










jfcK*B$K=EB3-ll-28 >IS95 














(74)ft3SA 


100091672 


















(54) G&9!<&**] 









(57) [mm 

f&tftK 2 $rJB/£-f -SlfSfc . T*filft»K 2 ±lc#?L««6 
tftIR 3 ZMrfL-tttmb , T«M&»BI2 t #?L«tt»8S 
3 i: **tr»flMMW 3 aiwU8P«57 a *r»*i"*Xfi- 
t . SffllfetStlSt 3 a W«cB&U t W) P BB 7 a OrtB trT V 

-toil %<»■?? X-*\Z.#teiS>£X. *WJ6»«3a<D« 
SXU!BfiPW7 a Off«lcgk*^4ftiUR4 a tcW,&+ 



(a) 



I I I \ \ \ \ I 




il' 



I I I I I I I 1 

4. ?• 



(c) 



- i - 



^88200 1-223 267 



1 

s Tm&mm&BtfL-tz is t > 

S£W&&BI£TWtf5ftT^5::£«r4*®i:-r589# » 

rf^^X^KtefliS-e-C, UtrlESfflife&SSw&Ea. 

BIJ8E©m«fe^ElWSffiXU ! StH2gSPtP<OrtffiSratS5^^ »> 
roT'TX^K&ftfeS-esxSi, , 

[8ft#«5] lffl&BflPfflS*H2riir5Xg*>&, .. 
ftUffiBfl P SB 4: C x H y <Dtfx <T> 7*y X-r £<»-*-Xg&*r . 

imxme] flUIEBSPeS4r^i-2)XS<o«. 

<07'5X^Jcg5ltt^-fr4XSt , 

fifties! P SB Sr C x H y <D # * <0 7* 7 Xv IciSi-XS t Sr 

027*7X^, j£VM±02+CF4#*<Z>;/?XT«:fflV'> « 
-CStJ85R3 P8Bf*i»::«®-rs C x H y &Bfc*-*-ax&«:*r 

[10**58] 8S#*f 3X1*4 fEifcoeflPfiSeoflllglrg 
C x H y S-^*-f*XS^«, 

XSSr^i-Swir^^t-i-iBO^JfiS. 4X«:7fE& 



2 

m. 

[88*«1 0]' ^m<4<oS«±ICS i OCttlfiS 
BJv S i OCH#*T&16J8k S i OCHN^te^KEW 
5 *>f»TixA»-*> b * 5 TJfe*fe»&«rfl?/*-f 5 XS i: , 
fitTI£TlftlfeeaB±l-#aH2fe»BJ«r}l5/Si-*XSi , 

l'c§3Pgi5Sr^i-'5xat *#-t-^i t t^Skti-*^ 

tift**'i2) : ' iftffiropeis&«*fifc-fsxs©». 
fees p 8B<affiisgK:gss^Jfei&ss«:^/£-*-3 xfs&*rr 

4 c <S> 89#JSi OXttl 1 ffit$co¥«&fl:3S 

now***. 1 

[WM'i3]' BfttEuapsBSr^i-sxmroa, 

#*<£>7*7 X^^Jgfit$-fr5XS*W-f S i: Sr^i: 
^-<&80*-« 1 0 XI* l l 8aC8<o¥3J#£C«08!j£;frife. 
-[!8jK«14] ttr85BfiPS54rC x H,O^c07*?X^ 

»cis-*-xao&, 

027*?X-r % j£VMi02+CF4#*£>:7'9X-<r$rflH> 

xwm ps?rt»caa-t--5 C x H y sr^-t-sxs*^ 

•fart -*-S88#>Kl 3 ISCSro^SJ^CoS! 

[SfljfcJS l 5 ] IfljfcJg l 2 8SOfc<oiSR5Sftta0f<oSSa 

X«&3r*-*::££ ! KM»£-*-S8&#JSi 2Xfii 4 8Eia 
[ooo'il 

[0 0 0 2] • 

(At) *>t>J: »){S«fetofiS (Cu> JcSSl^O 



- 2 - 



r 

(3) **M2 0 O 1—223267 



3 

LTIi, £*0>S iOzIS (Jt«a*U. 0) A»e>JtK 
#?LS<os i i oiRlitttttt** 1 2 • 0£kT<oi>*> 

[0 0 0 3] 

A'fc-JfcfiXLfcS-a-, hsfc-^$tf>BHP$3<o 
[0 0 0 4] *#* s /3ffl&&&**®iSU-CT$B 

[0 0 0 5] 

i OC£*T*fe«&88< S i OCH^TtlfeBE, S i OCH 
[0 0 0 6] SWilfeMtK»v:WPft»«r^*tfc 

res m^»Biw«ffis.u t ttriEB9 a M(Dwmz&%$mei 

flf!Be0an&J$rCxH y <O;tf;xo:/5X-r 

[0 0 0 7] WTIC, ±1£*«MO«fi)i«C«t0^i?ix5 

iOC£*fJfelS&. SiOCHtWM< SiOCH 
H-§£&t&mSi<0 b *j{5T1xA»-*» b ft S T^JfeJSKW J:lw 



4 

g!i::Kipa$*j&£L-cv*$, 

[00 0 8] ^JLS^IiSttteBIQ^^fc^fc^SWJfe 

*>s>ft£TifiiS&&J&. skvm*s i oc-^frtfeStEJ, s i 

OCH^Jfe^JK. S l OCHN£#Jffy&K<D?*>{5ttv 
[0 0 0 9] £$>fc v SWIfe<aS5l-Sf!PSBS:Ji5fiK-r5X 

*sgSi^«feiSBllv:J:>)6l*3*t*«t5t-ft5fc«>> ®W 

if&i&&~eo*#<oSia «r <* v -mwn-t * - 1 * J *c t* 

20 [0 0 10] #5-?LffSIW^©:8S^?9PW4r^-r 
3IS<08L gSPS5SrCxH y <o^^.<OT , 9X-r|::ilSU-C 
BflPffl5rtS*^tf#7LeSfW«fe©K 

[0011] 

v>TI2ffi«r#ffiUft* J ?>KW-f-4. 

[0 0 12] SffiWift^Ki'!' 3 ^ 
trv^<5SS«»^-hl-'>y =>vSffil SrCa-tir-C.3 0 0"C 

tcjansa-rso r -wows osc 

CM05S i H4t. «tfi*52 5 0SCCMON Hat 

Sr^AL. W<rtO^XJE^jSrO. 5Tor rlCt 

[0 0 13] ^JJ a>'S«l* J «« l *^"CV>4 

« TfflJ@®l-^SiSc 4 0 0kHz <OQtl 100 W^rff AD^ 

3. 5 6MHz<om^j5 OWSrPniP-t-5. rixlCJ:'). 

s i H4*NHsi tt^x-rfb-r a. 

ag«r(S«pLT, .01 (a) l^-f^^lw, 7*7XrCV 

JgtEE) 2«r^-f-5. S i NK2ir»*->y =^ (S i) 
• irSS? (N) i©^«rfttf«i«SK<Owi:«rV^9. 

(0 0 14] ft*J. SiNK2<Oftfc0CSIONi«r 
ffll^S^tas-Ci****, S i ONKSrJSfiKi - *©^^ S 
w i H4tNH3<0jS^-^^l-$^l-N2O^f^SrAP*5. 



- 3 - 



(4) 



ttB8 2 0 01-223267 



5 

N20#*<DMfil*, W*.tf. S I H4<0«fi^5 OSCC 
M. jj»oNH3<Oijttfijfa2 5 0SCCMO©£\ 2 OSCCMfc-t" 

i.&v-Cv *>y avstsi £3 o o'CicangftbfcttiiB 

■C. SEfilft5 OSCCM£0(CH3)3SiOSi(CH3)3i, Stt&**)2 
5SCCMW02i^®^#*£#AU#*£E73&2To r 
r J^T, TS5m<SlwJa»gt4 0 0kHzeOli 

3. S 6MH z to1g.fi 5 OW&PPJH"*. £*UCfc "7, 
(CH3)3SiOSi(CHs)3 t02tOiS-S > ^l47'9X^fk-r 
5. rro«figSr««?U-C. 01 (b) (r^J; pl-> 7 
7XvCVDjtl:i "5 S i NEE 2 <*>_hK&J9#J 4 0 0 n 
m©SIOCHK3Wt5. S i O C HBS 3 t 

(Si) i, g£$ (O) #38 (C) *3fc 

(H) i<D*$r£trte»$<7>r.i:$rV''5. 

[0 0 15] ftic fyayIfilSr4 0 OtlcAn&L 

0. 4Totrtt5. S^T, TSB©S^&S:4 0 
0kHz(O@^j4O0WS;e|lJDt5. £*tlCfc !K 02 
tty^Xyfc-tZ. zcoVtmZ&m-Zt. SiOGH 
9S3f <D#$£fl.3fcOBfc3t£:a«K£L-CS i OCHIS3 
fiz&RVmi&ZIX. &&<D£KZmi- i> S iOCHE 
3*t«J5K$tv5. #Sc<D2S?LSr*-r2> S iOCH 

[00 16] i/y 3^S«l«r4 0 OlCI^PgR 

Lfc#figt\ SE£iJSfo2 5SCCM<ONH3 £3JAU#*ffi 
73*rO. 4Totriti. SEVT, TffliCH8lwjgi£gC 
4 0 0kHz ©SA 4 0 0 WSrPflilllltS. C*Uw«fc9. 
NHjIi/^^YfttS. ZO&1&t:Vk&l,XS i OC 
HK30g/Blc£S?^iJ&iStIBi (*s<-tmm) 4«rJg 
fiit-t-S. S i N8S2i:S'i O CHB3 b&m$Gt&&m 
4 UTSWJ6IStJ8i3 a Srffi?fiM-S. # 

[0 0 17] fcfc, #7L«/SB9»$8dK3 a-tir?* 

7hK5»B8a8ii6Sr^t5. JS^f, CF4tCH 
F 3 i 02<Oift-g-^^SrfflV^y7 X-raty ^^^felCt 
7* h w^;* MK5OT|»RSR6£:jiL-C#*ieSIHJ 
&J&I&3 a<0^&3i*£#J6&£J4fc#:FL©S i OCH 
E3UHJBPSI57 a £rff2/5fci-S. 

[0018] fc^f, 02 ( a ) \C7p-t& >> £, O2* 
fflv^t7y»^l/T7*l«u^ HB5Sr»4t. $ 

*. ftC, 0 2 (b) jSfEfi«ft4 0 OSCCM 

WNH3*SAU,^^ffi73 4:0. 2Torriti. R 
v>t\ T8p®8BKJ9SiSc4 0 0 kHz£>©73 3 0 0W£ 

^tlir^LT, 02 (b) iC^fi BS}PgB7a 



6 

tMCN2&fflv\ ^i:^i*-eSJ8^*rl6&K4 aSrJB^ 

[0019] &V»-C, 13 2 ( c ) I'^i" <fc 5 lw x Cl! 
i: O2 1 C F * 1 ^ ^S^tt^i y ^ V ^ t 
«fc!K MDBII7 a O&mcmiii-rZ S i NS^Sr^yT- 
:>^LTB**U §SpSB7 bSrJgfiH-*. rixIdiO, 

«ffc<t§sp«f6 7(Djsffl5ic->y 3vs«i*5sai-f 5. * 

[00 20] &±tf><fc 5 l£, 1 COHlfcWJKffi 

li:,fc;h,tf, #7LSfS i OCH&3 <*>±T«r*tv-eix&SJ 
^W«feilS!K4 t S i NK*»b*5T«Jftl5BJ2 d"C&A/ 

K3 a»c^P85 7Sr^fiaU-C^«. HP*>» #5L©S i O 
CHffi53<OTI-S i N&A>fc#aTift&&BE2 fcOfcl^-C 
V>5. ftoT, r<OT«SJfeiaK2»C«toT*i}-©Sia*< 

20 rt* J T?t*. 

.[0 0 2 1] $ 0 2 (a) (i^i-«t 0 #7La 
^Wte^tK3 alwBBp|flJ7 &*Mf$.-r 

fW$fe&Bl3 aOSffiS.O ! §flPSp7 aO«!llSlC-t*V-e^S 
INJ84, 4 a.fc*l«L-C^a. -^t^<t »3 . B3P«fB7 
a Sr^tf#TLSeiWi!fe®K 3 a oatffi^fl£*« S i NE 
4, 4 a«i«t9e*3^SJ:5JC<e5fc«), #5LffBfi9«ft 

J&K3 aXt^-t^T^^^fiASriO-SffllMi- 

30 [0 0 2 2] W±05j:5lw, #t7L«eWJfe^K3 a«oaH 

S?«tS«3IaIKIc*JV^-C#7LffraraJ6©K3 a 

" 2<n%V&<T>nm 0 3 Xt/0 4 1**55 W <0® 2 CD^ 

«o [0 0 2 3] %i\<r>nii&<r>MfcbSk*£%>k~?>fts T*6 
Jffi»ffi[l 2 t LTS i N&<Df«? U I- S i OCHKS-ffl 

^^-c^''5r^:, st/5SP9B 1 6 a ort§g*"&t>#?LKS 
W?fe©©l 3ro*SI-CxHy. WttfCHsSrtA/^ 
^Ko^-^V© (*/<-Jfe&^) 17«Jj*UTV»8 

[0 0 2 4] *"f, gffi^Tti<Cf-tV'<rtlC^3:^M 1 
2>S45(R»^±»i 1 1 SrCS^t 3 0 0 «C«C*aSl-*- 



- 4 - 



(6) 



$#B8 2 O O 1 - 2 2 3 2 6 7 



9 

h»et«r^5r t*S"C#5. Sot, i«i£n^y^^5J 
«:^fflli]g8t*Jt>-C®IWtfetaR2 4 a-»05=iV** h# 
-/KOJK^ffi i: L-C^rSft-C* ") . /SfWf&l&IK 2 4 a <T> 

[00 3 6] EA±s HlfcOJ&flglC «fc 0 r (0»W4:8*Jfflir 

iatc#*^-5. ^ i <osss^nei-*3^T#7L 

f£S i OCH&3<OTICS i NK2«r&VTV^<5a«, {ft, 
<Ojft$d&, fi»Jx«S i ONi^S i O C HKSrffl^T fc 
S2<0^tSO^flglCfcV>-C#?L«S iOCHKl 
3CDTKS i OCHfESrSfct^T^SA*, ffiOjfet&KJ. 0>J 
*tfS i NIB-^S i ONKSr^^Tt ±V\ S?l 

*>9lCS i OCE 3U*S i OCHNJK<0 5*>{ B Hx* 1 - 
fat>*ZT&&mmt:$k^-Ci>S:i,\ <C*J. SIOCE 
tliS i, O, C\ H(0*«r-&t?J&l&K<or.i &IH\ 
S iOCHNlillSi, O, C. H, N0>*&£trl& 
$k|gtf>C ££-1^5. r<0®£\ SiOCJ&ttU 0J;tligf£ 
fi 5 OSCCMW (CH3>3SiOSi (CH3)3&ffl ^Iff? ^CV 
DjSte»r<tr)^^ffi l T o r r fcBJSSEU Tlfl©&U:/a 
0 0 k H z ©1^3 2 0 0 W^BlJffl Ut^(SL, S 
IOCHNBJli, S i OCHlS<OfiSlK^^HP^(CHj)3Si 
0Si(CH3)s t02<OjK-g-^lC, tftfl«>N20«r»P*.fc^ 
* Srfli t rf? c v D mz i. <o BtiLlr& z t # 

[0 0 3 7] £*>K, mi<o^J6w^fl6l^*JV^T, #TL 
eSW?6i(&IK3 a \CfflOU7 a £J&j£-r $Xg<0&> 8 
fflffi4:T>-*=r^itSfitS-ti-CB9Pffl57 a<Df*)Sg& 
^tf#?LaeWJfe»BE3 a c^ffiK&JR-^tflfi&EU , 

fc, (22 (a) iC^-t-J: 5 MgS5«rBfc*U;fc 
ft 7 aOrtlS&T^^Ttf^OgSS^tf^K&fli 

[0 0 3 8] *fc. ±K3?S6<Z>I*ffiK*S^-C. ^aeife 
ISBJ3, 13. 24itt, #JLKS i OCHgSrfflV^ 

S i OCHNEJWp *><SIH*»— £fflV*-C*>J:V\i 
[0 0 3 91 

*fUUI. S i OC^*TJi6i&ilg. S i OCH^JfetS 



10 

£«/8U *0£&K/3Pfll^limc|JaPW«*L-C^ 
[0 0 4 0] ffiot, CWTittllfe«&&l-J:oT*#<0j8 

[0041] rniwi •? » &TLn®mtmm<7>&m±# 
•c**. #asera«fe«3t®«^p»sr^^*x 

S<0&, MPWfcCuHrrotf^OT^X-rlCiaaL-C^ 
*. £*tfc.J:P\ UaP6i5rtlg*^tP#7LKSfflJfelltlSO 
XHf*C.Hrtr#/'&""f Ko*— iKvJBfrMWW-ar 

[00 4 2] W±ro i 5 ic. #?LKeWJfel?ca<oii»ffltt 

[i2 3] *mw<Dm2<z>nMv>j&&vi>z>¥n&mtii<o 

IE 4 J *»W^2WHJfiW^(B-Cfc5^^fi2<0 
[12 5] *»MCOg5 3(O^lfe<OJK«g-C*>*ifi0«:aSQro 

[ff^-<OlftB^] 

1. 11 i/i/avSffi 

2. 12, 2 3 

40 3. 13. 24 £7Lf?SiOCH8g 

3a, 13a. 24a ^JLSBWttfe&BE 

4, i7, 25 (s^^rieiaKxtt^ 

5, 14 7*- M-^* 

6, 7, 7 a,. 7 b BflP© 
2 1 TS58fe«3kK 

2 2 . TSBSaSft 
2 2a All 
2 2b TiK 



(7) 



1$M 2001-223267 



[Ell] 



[02] 



(•) 



(b) 



(e) 



rzzzZZZZ2S r 



| <d> 

i 



6 7a 



♦ ♦ ♦ / ♦ » » 



^5 



2b 



• 0, yjXv 

I I j I I I I I 



00 





3a 



NH» Xtt Nt 7?X* 



4. 7» 



(b) 




{El 3] 



(a) 



<b) 



-13 
-11 



(c) 



15 16a 

1 1 



♦ ♦ + 



^-14 



11 



0* 79 XV 

I J J 1 j I I I 

16a 



(d) 



[IB 4] 
CxHy *^ 

I I I i I M I 

16a 



(»> 




- 7 - 



(8) 



ftflfl2 001-22326 7 



IBS] 





■ 






4 — — ■ 



'22t 



22 



.21 



IMSEZffl 3 -11-28 ^fir/Vggft 
(72)SS^# ME ft* 

(72)3SW# #H 

**»*K**2-13-29 «Sft*tfcH & « 



(72)36W# »- 

K#|fflfcE*ffi2--13--29 **6tfc*» 

F* — 5F033 KKOl KK08 KK18 MM05 QQ09 
QQ10 QQ12 QQ15 0Q16 QQ37 
* QQ60 QQ63 QQ64 QQ90 QQ92 

RR06 RR08 RR21 RR23 RR29 
SS02 SS03 SS15 TT04 TT07 
XX18 



- 8 - 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




RENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



